The isolation and characteristics of Methanosarcina barkeri MST (DSM SOOT), accomplished in 1966 by Marvin P. Bryant, are described.
Methanosarcina barkeri was one of the earliest species of methanogenic bacteria isolated in axenic culture (C. G. T. P. Schnellen, Ph.D thesis, University of Delft, Delft, The Netherlands, 1947). The strains on which Schnellen based his description of M . barkeri were lost, but Marvin P. Bryant isolated another strain (strain MST, DSM SOOT) of M . barkeri in 1966, thenceforth informally regarded by the scientific community as the type strain. In 1979, Balch et al. (1) proposed strain MST as the type strain of M . barkeri. It was listed as such in the Approved Lists 1980 (10) although there was no published description of the isolation of this strain and little description of its characteristics (1). The description of M. barkeri to which the Approved Lists 1980 (10) refers is actually a description of M. barkeri 227 (7) . We report here a description of the isolation and characteristics of M . barkeri MST.
Anaerobic techniques were those of Hungate (4). Medium (8) contained 5% (vol/vol) clarified rumen fluid, B vitamins, minerals, and bicarbonate-carbon dioxide buffer at pH 7.0; the gas phase was normally H2-C02 (4:l). Roll-tube medium and slant medium contained 20 and 10 g, respectively, of Bacto-Agar (Difco Laboratories) per liter. A liquid sample (approximately 1 liter) was obtained from a domestic sewage sludge digestor in Urbana, Ill., and immediately returned to the laboratory. This sample was used to inoculate a butyrate enrichment culture similar to that from which Syntrophomonas wolfei was isolated (8). This enrichment culture was serially diluted in liquid medium and inoculated into roll-tube medium with H2-C02 gas phase. After 10 days of incubation at 37"C, whitish, spheroidal, subsurface colonies were observed. A typical colony was inoculated into slant medium by stabbing. After growth, this culture was subcultured in roll-tube medium. A single colony type was observed, and one colony was picked, inoculated into slant medium, and named strain MST.
Strain MST grew and produced CH4 from H2 and C02. When H2 was replaced by N2, no growth or methanogenesis occurred unless methanol (50 mM) or acetate (50 mM) was added. Growth on acetate did not occur when H2-grown, stationary-phase cells were used for inoculum. Cells were pseudosarcinae, mostly in small aggregates but sometimes in large masses. They were nonmotile and stained gram positive.
Hutten et al. (5) found that the pH range for growth is 5.5 to 7.5 and that methanol is reduced by H2 to CH4 when both these substrates are present. Hippe et al. Coccoid bodies, 1.5 to 2.0 pm in diameter, occurring mostly in irregular aggregates ranging from several to several hundred micrometers in size. Nonmotile. Stains gram positive. Not lysed by sodium dodecyl sulfate.
Deep colonies in methanol agar with inorganic salts are whitish and 0.5 to 1.0 mm in diameter. In liquid medium, growth may occur as a sediment with active gas formation.
Energy-yielding metabolism involves methane production. H2-C02; methanol; mono-, di-, and trimethylamine; acetate; and CO may be used as substrate. The methyl group of methanol or acetate is reduced to CH4 without intermediate oxidation to C02. Carbohydrates, amino acids, formate, ethanol, propionate, and butyrate are not fermented.
Ammonia serves as nitrogen source and sulfide as sulfur source, N2 may be fixed. Growth and CH4 formation are more rapid in medium with H2-CO2 or methanol than with acetate .
Growth optimum at pH 7.0 and 30 to 40°C. Very strictly anaerobic.
Found in freshwater and marine mud, rumens of ungulates, animal-waste lagoons, and in sludge from anaerobic sewage-sludge digestors.
Type strain: MST (DSM SOOT) was isolated from a butyrate enrichment derived from an anaerobic sewage-sludge digestor.
